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2,3-Dihydro-7-methyl-5H-as-triazino [5,6-b ]indole-3-
thione 2 on condensation with l,3-dibromopropane and
2,3-dichloroquinoxaline gives the cyclized products, 2,3-
.dihydro-9-methyl-4H-[1, 3]thiazino[3', 2':2, 3]-as-triazi-
no[5,6-b ]indole 4 and 1O-methylquinoxa-lino[2' ,3':4' ,5']-
thiazolo[3,2-b]indolo[2,3-e]-as-triazine 6 respectively and
not the angular isomers, 2,3-dihydro-9-methyl-IH-[1,3]-
thiazino[2',3' : 3,4]-as-triazino[5,6-b]in-dole 3 and 2-
methylquinoxalino[2'3':4, 5]thiazolo[2, 3-c]indolo[2, 3-e]-
as-triazine 5. The unequivocal synthesis of the latter 3 and
5 have been accomplished by reaction of 6-methylisatin-
3-thiosernicarbazone 1 with 1,3-dibromopropane and 2,3-
dichloroquinoxalines, respec-tively. The antibacterial and
antifungal activity of the synthesized compounds have
also been evaluated.
In continuation of our earlier studiesl.6 on the
orientation of cyclization in the reaction of
unsymmetrical mercapto-azoles/azines with bifunc-
tional compounds, we report herein the results of
our study on the reaction of mercaptoindolo-triazine
with 1,3-dibromopropane and 2,3-dichloroquin-
oxaline and the associated antimicrobial activity.
Condensation of 2,3-dihydro-7-methyl-5H-as-tri-
azino[S,6-b [indole-Jstluone 2, with thiosemicar-
bazide followed by the base catalysed cyclization of
the intermediate, 6-methylisatin-3-thiosemicarba-
zone 1, with l,3-dibromopropane gave either 2,3-
dihydro-9-methyl-4H-[ l, 3]thiazino[3', 2' : 2, 3]-as-
triazino[5,6-b ]indole 4 or 2,3-dihydro-9-methyl-lH-
[1,3]thiazino[2'3':3,4]-as-triazino[5,6-b]indole 3 or
both depending on the mode of cyclization.
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Note
However, the reaction of 2 with 1,3-
dibromopropane gave a single product (TLC) to
which the structure 4 and not 3, was assigned as the
product was not identical with an authentic sample
of 3, obtained by the reaction of 1 with 1,3-
dibromopropane. The amide carbonyl (-NH-C=O)
absorption at 1690 cm·1 in 1 was found absent in the
IR spectrum of the product obtained by reaction of 1
with 1,3-dibromopropane, thus corroborating the
cyclic structure of 3. The structures of 3 and 4 were
further supported by their IH NMR spectral data
(vide Experimental).
Similarly, the condensation of 2 with 2,3-
dichloroquinoxaline yielded 10-methylquinoxa-
lino[2' ,3' :4,5]thiazolo[3 ,2-b ]indolo[2,3 -e]-as-triazine
6 as it was not found to be identical with the
authentic angular isomer 5 obtained from 1 by
similar treatment with 2,3-dichloroquinoxaline
(Scheme I).
Antimicrobial Activity
The compounds 3,4,5 and 6 were evaluated for
their antibacterial activity against the gram positive
Staphylococcus aureus and gram-negative
Escherichia coli and Pseudomonas aeruginosa and
the fungus Candida albicans by neat samples and
serial plate dilution method'.
All the four compounds showed activity against
S. aureus and C. albicans when treated as neat
samples and may be used for local application in the
form of powder or ointment provided further studies
indicate the absence of toxicity following local
application.
Experimental Section
TLC was run on silica gel G plates using
acetone:benzene (1 :3) as irrigant. Melting points are
uncorrected. JR (KBr) (vona, in crn') and IHNMR
(CDel}) spectra (8, ppm downfield from TMS) were
recorded on a Hitachi-2l5 and Varian-200 MHz
spectrometer respectively.
m-Methylisonitrosoacetanilide. It was prepared
from m-toluidine, hydroxylamine hydrochloride and
chloral hydrate following the method of Marvel and
Hiers8, yield 50%, m.p. l30°. IR:725, 775, 890 (m-
disubstituted benzene ring), 930 (N-O stretching),
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1555 (C-N stretching), 1500, 1610, 1620 (skeletal
vibrations of the aromatic ring), 1660 (-NHCO-),
3150 cmo! (N-H stretching) (Found: C, 60.38; H,
5.760~HION202 requires C, 60.67;H, 5.62%).
6-Methylisatin. m-Methylisonitrosoacetanilide
(4.45 g, 0.025 mole) was added in small lots to
H2S04 (67%, 27 mL). The reaction mixture was
warmed for 10 min. at 50-60°, cooled and poured
into ice-water. The solid thus separated was filtered,
washed well with water and crystallised from
ethanol as orange crystals, yield 1.61 g (40%), m.p.
180°. IR: 720, 790, 890 (m-disubstituted benzene
ring), 1500, 1600, 1620 (skeltal vibrations of the
aromatic ring), 1730 (-NHCO-), 1750 (C=O), 3060
(aromatic C-H stretching), 3300 cmo! (N-H
stretching) (Found: C, 66.87; H, 4.44; N, 8.52.
C9H702N requires C, 67.08;H, 4.35; N, 8.70%).
6-Methylisatin-3-thiosemicarbazone 1. A mix-
ture of 6-methylisatin (1.61 g, 0.01 mole) in glacial
acetic acid (12 mL) and thiosemicarbazide (0.91 g,
0.01 mole) in water (10 mL) was heated under
reflux on heating mantle for an hour when a yellow
solid separated out. It was filtered, washed well with
water, crystallised from ethanol-DMF mixture (4:1)
as yellow crystals, yield 1.64 g (70%), m.p. >250°.
IR: 830, 865 (l,2,4-trisubstituted benzene ring),
1120 (C=~), 1610 (C=N), 1690 (C=O), 3180, 3300,
3420 ern (NH, NH2) (Found: N, 23.61; S, 13.86.
CIOHIOON4Srequires N, 23.93; S, 13.68%).
2, 3-Dihydro-7-methyl-5H-as-triazino[5,6-b]in-
dole-3-thione 2. Compound 1 (2.34 g, 0.01 mole) in
4% KOH (100 mL) was heated under reflux for 4 hr.
The reaction mixture was cooled and the insoluble
Scheme I
material removed by filtration. The filtrate on
neutralisation with dil. HCI gave a yellow solid
which was filtered, washed with water and
crystallised from DMF as yellow coloured crystals,
yield 1.1 g (51%), m.p.>250°. IR: 825, 870 (1,2,4-
trisubstituted benzene ring), 1140 (C=S), 1600, 1620
(C=N), 3220 cmo! (N-H stretching) (Found: C,
55.47; H, 3.58; N, 26.20; S, 14.56. CIOHSN4S
requires C, 55.56; H, 3.70; N, 25.93; S, 14.81%).
2, 3-Dihydro-9-methyl-4H-[1,3]thiazino[3', 2' :
2,3]-as-triazino [5,6-b]indole 4. A mixture of 2
(1.08 g, 0.005 mole) and 1,3-dibromopropane (1.01
g, 0.005 mole) in DMF (25 mL) was heated under
reflux for 3 hr. The reaction mixture was cooled,
poured into cold water and neutralised with
ammonium hydroxide. The solid thus obtained was
filtered, washed with water and crystallised from
DMF as dark red crystals, yield 0.42 g (35%),
m.p.>250°. IR: 690, 790, 890 (1,2,4-trisubstituted
benzene ring), 1367, 1440 (sym and asym bending of
methyl group), 1531 (C-N stretching), 1620 (C=C
and C=N), 3020 cmo! (aromatic C-H stretching). !H
NMR (CDCI3): 1.77 (3H, s, CH3), 2.54 (2H, m, c..
CH2), 3.27 (2H, t, S-CHz), 4.57 (2H, t, N-CH2), 7.07
[IH, dd, J=8.0 Hz (artha-coupling) and J=1.8 Hz
(meta-coupling), Cg-H], 7.54 [IH, d, J=I.8 Hz
(meta-coupling) Cw-H]; 7.90 [IH, d, J=8.0 Hz
.(artha-coupling), CrH] (Found: C, 60.78; H, 4.84;
N, 21.47; S, 12.28. C13H12N4S requires C, 60.94; H,
4.69; N, 21.88; S, 12.50%).
lO-Methylquinoxalino[2', 3' : 4, 5]thiazolo[3, 2-
b]indolo[2,3-e]-as-triazine 6. A mixture of 2 (1.08
g, 0.005 mole), 2,3-dichloroquinoxaline (0.995 g,
0.005 mole) and anhydrous sodium acetate (0.82 g,
0.01 mole) in DMF (25 mL) was heated under
reflux for 3 hr and cooled. The resulting solid was
filtered, washed thoroughly with water and
crystallised from DMF as dark red crystals, yield
0.84 g (49%), m.p. 220°. IR: 700, 760, 780, 870
(1,2-disubstituted and 1,2,4-trisubstituted benzene
rings), 1510 (C-N stretching), 1580, 1610 (C=C and
C=N), 3030 (aromatic C-H stretching); JH NMR
(CDCI3): 1.67 (3H, s, CH3), 7.10-8.40 (7H, m,
aromatic protons) (Found: C, 63.42; H, 3.24; N,
24.28; S, 9.11. C1sHION6Srequires C, 63.l6; H,
2.92; N, 24.56; S, 9.36%).
2,3-Dihydro-9-methyl-lH-[1, 3]thiazino[2', 3' :
3,4]- as-triazino [5,6-b]indole 3. A mixture of 1
(l.17 g, 0.005 mole) and 1,3-dibromopropane (1.01
g, 0.005 mole) in DMF (25 mL) was heated under
reflux for 3 hr, cooled and neutralised with
ammonium hydroxide solution. The solid thus
separated was filtered, washed with water and
crystallised from DMF as reddish-yellow crystals,
yield 0.45 g (35%), m.p. 190°. IR: 692, 788, 890
(l,2,4-trisubstituted benzene ring), 1360, 1440 (sym
and asym bending of methyl group), 1525 (C-N
stretching), 1610 (C=C and C=N), 3030 (aromatic
C-H stretching); IH NMR (CDCI3): 1.72 (3H, s,
3CH3), 2.56 (2H, m, C2-CH2),3.28 (2H, t, S-CH2),
4.53 (2H, t, N-CH2); 7.07 [IH, dd, J=8.0 Hz tortho- 4
coupling), J=1.8 Hz (meta-coupling) Cs-H], 7.55
[IH, d, J=1.8 Hz (meta-coupling) CwH]; 7.88 [IH, 5
d, J=8.0 Hz (ortho-coupling) CrH] (Found: C, 6
60.78; H,4.47; N, 22.l4; S, 12.21. C13HI2N4S 7
requires C, 60.94; H, 4.69; N, 21.88; S, 12.50%).
2-Methylquinoxalino[2', 3' : 4, 5]thiazolo[2, 3- 8
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c]indolo[2,3-eJ-as-triazine 5. A mixture of 1 (1.17
g, 0.005 mole), 2,3-dichloroquinoxaline (0.995 g,
0.005 mole) and anhydrous sodium acetate (0.82 g,
0.01 mole) in DMF (25 mL) was heated under
reflux on a heating mantle for 3 hr and cooled. The
resulting product was filtered, washed thoroughly
with water and crystallised from DMF as dark
brown crystals, yield 1.0 g (59%), m.p. 206°. IR:
695, 750, 778, 882 (l,~-~isubstituted and 1,2,4-
trisubstituted benzene rings), 1520 (C-N stretching),
1590, 1620 (C=C and C=N), 3040 (aromatic C-H
. I .stretchmg); H NMR (CDCI3): 1.69 (3H, s, CH3),
7.00-7.90 (7H, m, aromatic protons) (Found: C,
63.37; H, 3.11; N, 25.23; S, 9.62. C1sHION6S
requires C, 63.16; H, 2.92; N, 24.56; S, 9.36%).
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